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(54) [#PJ©£$;] S»a*RllB&$i5«E**±lffi«-b>-9- 
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(57) [fflFIt&DftB] 

[it ^js i ] an?*n&i»ffifc*H-s#»E*o**at 

***«£1-5, #«P?TltfcS*SEa-fe>-y- • D-H 

*»*■«£:£■*■ «9K 1 43* IF* 2 aSSttfc* -T5:Sfai 
»a*qTtty- F*#T»t>T, ttBSSMtt'W 7^ 

g»i-s(*$E£$«£-rs io 

WE 'J - l* C^jfcSfts iiiBSg 1 



2 

«E»E*C*«-*«»tJ«afbTS**l6fl5**x tuIB 

l/-hi:**-rSE*«JKqIIB«tb;y^*7 • 3>t j > 

Zhtz%ly'V-Y£, *tlfr ZMFSZtltzm 2 71/- 
fJiBS2 7 , L/-hS:^-ri.fe*tBuf3*^a-;i/ • A 
iiu§2®i»^x>Am£v>Tii*i3St£±£$8£fts Ju 

iB*i**tf*^i«#fc«iWK:«*3ftTv^Ea 
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[«*B2] »#JSlE«©E*-te>-* • 'J-Ktfcu 
Ts 1^31^7*7 • 3>^>it#|§:©miESfll7l/- 

E¥B^77 7A{±miE : E^a-A' • )^t>Vy7<r>>ft. 
tl©»*E7J©gf>tioT, iiuE* 1 ©Br^SlBSUS 10 

t!lf3«¥3>^>^IS!©m)IB»l7-U-Mis HUES 

suE^i-;"/ • M£*>^©Mffl©8Sfl-E*>©g«)t 

^t«fcoT®Efc£*iTU£, 
ztZimttZE. *-b>tJ- • 'J-K. 
[»*«3] l*:»B2B«©E*-fe>1t • 'J-HT&o 
T, Bt s 

fiE»£©» 1 MLtC, «HBKy^*7*J;V»|»3 20 

WECy7*7#«fcvaW3>7 f >tf*«©*IEil 1 7* 
l/-h*>£>, SSSirEjSfdtt, iiuEl^7*7:fciV«i{S 

3 >T : >it#is©B!iiB^ 2 T-i/- h zmrstz^mt, 

[I»««4] l»:BH3BfJ©E*-fe>-if • «J-I»C*l> 
Ts HijiBtr^^^^isiVSi^nv^v^iSfflSulBm 
2 TV- Hi, St, **v**u S9EKy^*7*iV 

sipnv^vit • yis-h -^7->t-&LT, ma 
attE©itoi3»i*iB±tflgj**n*x *i©jps©t:<y 30 

ttEftM^gMix St, 

ttlB&KOiilfa* l.*B±tJfM£ft, ]RB£ 1 ©J¥ * 

1 5 * § 2 ©JI2 ©«£St©7, 7 > K * 7 1 , 
ilijB7x*> K*7§ii«EfiBt#LT#EU HuEtry 
f^^iJiUfKJpnv^yif^OBulB^ l ri/- hi>> 
6, Sui3^^7^7i5 e fct>'»*3>7 ? >it#g©|tiI3^ 

2 7l/-h£, BfS©*+-yr«tt««U 

7 5A©09&tfft^«£teHU ii3Ee?7*7:}3«fcU** 
Sp3>7*>-9-5R*fc, H-Sift** 1 : 40 

[IU»I5] 3E©©E?7-fe>-7 • »/-l«t*H 

T, ii!iE7,7>h**7ii, lug3»IK©|tif3^1*lQ± 
©, Bui3^>y7*7*5«fcva^n>^>-9-»o§©^(l!) 
©HJMfc, cn*6«iW9KI6li*ixT«ja$n&, mi 

t*»«i:"r*E*-b>1»- • 'J-K. 
[I«««6] ff*ll4i3«©E7J-fe>-9- • >;-Kti5V> 
t> «rEE;fc**tf»SflreSBlHl»#«BU ffrE&RI 
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ftiES 1 # i W» 2 6 Vfc WE e v * * 7 * J: 

*mkt+smi3-k>v • 'J- 1*. 

[W**7] K#BlE*©E*-fe>tf- U-KT-So 
T, St, 

fi5E*ffi©^ 1 *B±t, WBKf f *7*ilfaep3 
>7 : >1t^S!©luEm 2 7*1/- h*3a*1- S^Ri^ 
SuEt:^7*743<tlFS*3>?>it#IS©miE^ 1 7 
l/-h*>£, @5SS§lg£f7, B5Et5/7^-743«tV*sp 
3>5 s >-y-*S©liIE*2 7*l/-Hfeiliai-SCi:CJ: 

7 S3 E K s> 7 * 7 * «fc vmm 3 > t* > *35Wr t H- 

S^rttCfcSIMRfc-rSE**^ • 'J-K. 
[«J»»8] »««7E«©E*Hr>* • U-KtfcO 
S5EE*i5J;Vfiae^^lHlE&#a{±, ituBffilH 
^x>M*rtt:fc^TiiuEaffi©^2*B±t£82ftT 

* *> , mem l.azvm 2 mm*.* zmzwmm 2 rv 
[»*a9] »«aiE«©E*-fe>-y-- ii-Ft*^ 

BS©J*Sfc*©¥fi»#fc«H«Wi:£*-r* 

«iE¥iay-f t 7 7 a & ii^nfc^ 

¥Bi:FWBi:£*rU B5Etf73T7 • 3>7 ; >-9-© 

wmmim^myv-v^^^ity • 3>^>it • 

7b-h -;^->{c^U KfErtVBtt^ *9E¥B 
^77 7A©i#SmT@SU mlE^l^qJig 
7l^-btB?«bT, BuEa^3>^>-9-©BuE^ 1 7 

0] l»«fl9E«©E*-b>* • U-KTf* 
ot, St, 

»B*K©*l«a±fc, huEK v7*7 -3>^>-9- 
*SOWE* 2 7*1/- h*JgjsKf oTx «TE 

Ks>d'*7 •3>7*>-9-*S©8fJE«2 7 , l/-h* % Su 

Etff 7*7 • 3>7 : >^©7l'-F • 

fS^Kfc-rSBuE^Si:, 

WEaHR©* 1 «lH±fcx luE*ip3>7 : >lt^®©Bii 

x>-7©s!iE^ 2 7"l/-h*«EMl3 >t ; >-7©7 , 1/ 

S5Et:^7*7i5«tVSip3>7 ; >-7#IS!ffiBfiE» 1 7 
H^SgSf«l7, 8u§3t^7*7*it> i «* 

3 >5 s >-y-*s©«iE» 2 7u- h sstpa ^-a-s^is 

1] »««10E«©E*-b>1t • U-Kfc* 

v^T> fiuE^^7*74b'iU f tt^3>7 ; >-7^|6©fuE 

*2 7*i/-Hi % St, SuEtr>>7*743iVSip3> 
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7 r >f- • 7*U- h • A*->t-?ft-eft-g[LT, bubB 
aHROlJE* l *iS±fcBJ«snfcx *iff£©£<.y7 

S5i3SSFa^l&(is St, 

83IB££©tiII3J6 1 «B±fcff5fiE^^fcS5IB^ 1 ©Jf £ 

milBt>>^^7i5 e klFSip3>7 ; >^©©miiB 
jgl7*l/-hj&»6, B5fB^!V7^7*3«i;tFaip3>7 ; > 
■*#«©«rE» 2 7 1/ - h £ KM $ * 5 i: £ , 

V>Ts h5!37^> h-^7(± s fu§3*ffi©SI 1 RS±©, 
«IB K » 7 * 7 H J: >f>t»^| ©^{IIIS^ 

t, *n*»6«ftwcifin*nT»j«*nfc % «u§b^2 

3] §l5RaiO!B«©E*-fe>-9- • U-FC* 

S§^x>M|*!t:)30T, WE»«©»2affl±C$i** 

**7#.fctF»p:3 >7*>-9-«>o g C«ftfl9fcfSfc$ft 
T^3c:i:S4«*i:-fSEA-fei'1f- • y-K. 
4] il«iili3«©E*-fe>^ • 

St, 

[iMWl 5] H^14!B«©E^-fe>-9- • U-KC* 
<^T, *M3*W#«BU St, Bul3y^T7vA§S 

©&M$$tfCi:S^i:-rSE*-fe>-9- • 'J-K. 
[I»«J«1 6] lf*ai4I3«©E*-fe>it • 
V>T, HUl3^H#IS(±> SiC, fuE^a-^- A>>5> 
>y±CWU U!37V T7 5A£g-5gittt#tt« 

K. 

[M&B 1 7 ] flf$9 1 E«©E*-te • 'J - F C £ 
^T, 89.l3E**J:rFSUE«*«W®BS*«H: % St, 
tiTE* 1 £ £ IFjg 2 *«ft±Cfl.«! & ffltaS ft fc > W 

ttE2S«#<fcWtt«««fcJ:oT, WBtry**7*j: 
SiiE&mft©-;*±t, ey**?******^ S. > 
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• U-Ko 

[Hgfll 8] §S*Sl7E«©E*)-fe>-y- • y-Kfc* 
V^T, mj§37-f $ >* • /WXft£^att % St, 
3£m7 1/ ->*;i/ K«E SjfeEt * fc, 
B5l3»spn >7=>1t3MB!©tuE3i5«7, U FS;E~, 
ffl^tftWUU ^*lCi6»LTttia«l»«»±fc % 
SBlBfStttttfctSKs'**? **-f 5>7*-A;i/;* 

io fjffitrf ^*7 • 3>x>-y-#iS:©SufB3i5mxu»>*;u 

H«E^©3t«*ttlUU CfttJigigLT, ffilBgl fiff 
^#tt^f>ES'JRJtl*^2fiff^tt§*-ri,S^7^ ^ 

>* • nfrttmi-tz^Wit, 
&SftZi:ZimttZ>E.ti-b>V • 'J-K. 
[flr:#91 9] ^$ftfc«Mftfc*tt*<**EE*©*& 

■fflr*s»£-r*v SM>a#Rrte&s*aE;&-fe • 

y-h*T*feoT, 

ifi»*J:vam*lll»ft*l/, )RE££Wffii*&t<rE&Fllf 

20 i&i.vx2mmKtt+&&3m 
sway- p##©aH*B»fcff&ss*u buib^ 1 43«t^ 

Tv 

t EM£ *i 5 «t -5 C«Efi;Sf ft fcttlB y - H * 
#C8lDftW-6ft, Mfx^Sfiititya-A 

30 

t^a-il/ • Ae7^>7'©E±J^RJt^'f ?77At 
JBJjfcSft&a 1 71/- h i:, ^ftipe>ffltP^Sftfc^2 7- 
I/-hi:**1-4E*«»Rlll*Ks'.f *7 -nv^V 

mi§3^^a-;u • A-7s?>7"©^^pjfEfca$#Tj&?s 

$ftfe^l7V-hi:, *ft*»6«|HI*ftfc»2 7*l/- 

HufBffiH^xVA^tfe?), tu!3^ li3<t^2^m* 
40 tS^t^^ftt^SE^iVSaM^^IUSS 

a^JSSftalBEA-teV+f • Wa-*!:, 

im#m2 0] afS«19I3«©E*-b>1^ • 'J-Kfc* 
v^T, «TIBE**J:rFJB««**mal»^Stt, St, 
huIBS 1 * JilHB 2 »«#±t ^gqip £> ffijQ $ft & a -f 
T7iI-t^S(t, -fft.};?), ^HMgt«toT7<t$# 

lui33Em*3«tU t »«a^t£-DT, miI3tr^7^743± 
50 ^Sip3>7 i >-7#©§3Si:t3tS*J:O t Sc«1-5#IS 
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£>il5I3*-f 5 ■ 'VV7.Z%£tZ>^®t, 

[If #11 2 l] H*S20!e«©flE£*>tr • 'J-Kt43 
V>T, iiu§3*'l' 5 >7" • St, 

fJlgfiipn V^V-f-^ISffliufS^S^ b ->*;i/ Kftffi'N 10 

©3S«&tfctBU c:ntJ6»bTKllBS81#*#±fc, 

[lff5RlS2 2] »^2lia«®E**J:tfa**»]';- 
KfciS^T, 20 
KB* 1 Br£*SttBu 81a7I/;*#L /Wzmm, £ i 

iiuI3fg2f?r£#tt(i, M^r!'ri:»*7r5'7J:S 

-p. 

1-flt**»4-r*s £*Rlt&ft$*SE*-fe>tf • U- 
^©Sgjg^&ffc^T, 

ffi»*J:tf»PI!l«H»S*U ii5§3iE&ffi&*>f>iiu!3j§ffl 

*ww*-eaiaEi-*»i*j:tf«2Si««;**i-4jBig« 
. 1913*1** was 2 masttUff^&msi 40 

Hig95£?M£-r£, »l©#<*i:a£nJt6&*&«Jlft 
liflSBHStflSBCiS^Ts HUS3» 1 2 ^mft©Ji 

«E(*E*fc*ft*aE»cjs6aFbTSjift*<bs^ tufa 
^j&stifcji 1 ru- **x*>e>HtFi£ftfc*2 7 50 
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Buf3^77 7A©««tMjiS1-SPflP&, B5I3S2IB 
>^fcO»^fflJfc*v^T, UI3* 2 195:8513^ lVHkitt 

• A>>y>^i:|JIB»2«ii:©H02g|Bl^o 

£ fIM* S: ££ * > mfB^-r 777A© 
fttteS^SESttS^-rSx StSiJ©#fthjg^qJf^ 
«a«l6«*f«©^-a:JP*fflJi*, mll3*2?8©iu§3 
HPrt©ful3^T77A±t^1-5^^>>7-i:, 

HU sTIfe***©* »J 3 > ■ AT-$> 5 C i: * 

imiammttisim 

»W©Wflt 
3P)3©#i? 

H (endocardial lead) tafcDfi-lt&ft, ifaE43«fcVJi 
HE*, fc&tfCJfo*it*fcJSSarU *HbfcE*:ftJ; 

tt^^E-^ (hemodymanic monitor) SiV/Sfctt^ 

(cardioverter) /P§;ffli6^ (defibrillator) 
IzmmtZ, #rtS»&*J8E*-fe>-9-CH1-3t>©T 

WMft^©iftW 

ffl^Sfcft®, S»a*^II6E*jaj«fiV-bl/'9-4Pi 
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^-->>y (pacing) IcmmtZtztbCD^-i/yy • 

& ± * tz * © ft & 1 91 1) n (t ti s e m 7 > j t, * ) u 

^4,407,296^, 114,432,372^ §14,485,813^ Sg4,8 
58,615^, g§4,967,755^ :fc<fclF3§5,324,326^ s 
tfiCPCT&H§^§W094/13200^tI3«£ftTM3. 10 
U- K Sfcttfc^-T^I/iftaptSrtJKEfc-fe >it 

hT^s. a»x E«*&tte^v«Kss£i8Hu jh 

©&£&©, 09itt N '296^¥F(±v «fc3E*Ufc*-x> 

*1^?F^4,023,562^(±, S'V 3 >tt&QJM£ft3' 
•jn> • ^•-i'T7 5A^©F 1 ggpt^^ixfe> 4o© 20 

K£*-xWtfcJBJ5fc"f S. WHEJtjoaE'flsCJ:*^ y 
^ © «t a fcsv>««stf^s&fc i*s tx y jsjfts 7 y y 

S>HU Sit>3i*nfemiSi:ftfcftWF^ffiffl-rs©Jc{«l 30 
(±, BSHCigjgfcgixT K 'J 7 r- S&c-f i©PJf# Jf MS 

-KOBit, CMOS ICtttfrfcgRfliL&t»0*fc4. & 
SWCIiv #lx.f£s "A Design of Capacitive Pressur 
e Transducer"by Ko et al., (IEEE Proc.Symp.Biosens 
ors,1984,p32) hV^IIXtH^tlTUi^y y*?m 
S&K<fcoT, ^?77AMf5E*S (Ettg) 40 
C J: SSWfcfls £©»**k ftWH©«© 

SWc'*J:WS«tt*iriUi:-r*«att»ll&t©i;* 

So 

i0^.Ts #J£tfs "A ceramic differential-pressu 
re transducer" (by.Graeger et al., Phi Hips Tech. Re 
v., 43:4:86-93, Feb. 1987) hV^H^fcgS^tlT^ 

®ia«:^a«ftE**iftst±x sajiB©s»&*©fc 50 
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co«td*E*-b>1t©^frt^7C!a:gi»*sjAto*iT 

*<««E*«iiJ:vwa-r5^5^-^*!8ai-j-afe 
*fe-re^*»£-r5x »ttRii6&s»scE*-b>-y- • 

&Ii8BiPa«a5*7?iSE1-S»iiJ«tV» 2 

U- K*(*:03SfH*lll»tfej«S^ fuIBSB 1 &&vm 2 

tEnsfts «t d Sui3 y - 1»* 

•;\£^>7*i:> 8!EftE*C*JB-«8a&Cj&a:tTS* 

^^-fb^-y-s hubB^x-^ • ^^^©Eft^BJ 

«MSii&»2 7-l/-hJ:4*1-*E**3BqIffi<i:Kv 
7 #7 • ^^TSV^WLts UE-t^i— ;i/ • A>7i>> 
yoWKT Rr«fc«fl-T?JB*S*ifc» 1 :7l>- Ft € 

n^t.siw^nfe2 7-i/-hi:*^-rsa*n>7 r >-y- 

i.ETJiJ.tVSSfs^^ISES^ieT-feoTs buIBB 1 
* <fc V% 2 j|e^± C^»4» t>m02tltzJU7Zm^Z 
Sit, llHSSlc<koT^t$A s ^ft-rS3S 

ms«Sttj:-3Ts Buia^v7*7*>«ta c a^3>7 r >-9- 

^trtuiBE?j-fe>-9- • *s?a-;i/ 4: 
»^t<{i. E*-fe>f- • u-Ktt, mat; y ^4-7 

^>^ioTMS^5fiffl3rMIffi«SSt 
5> ¥I^777AT-M$tl, iuI3¥la^-l'7'7 7 
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27V-hZfrMtZ>o 10 
ftil©:^- r-fflS§^S5iu |H|-afi±offeffl7"U- h 

i:#T-#<fc?o & H®T*{±s l§|fl£©#J!S§^fcfc> 
© H C fc> o x m -m 3t £ m 1 4) © i: 1 S o 

fcjfilEM1S33<fcVJ — b* • S'^Affll/ny^ • 

';-K©«PB«©«fffl«ii0-efes. 

»40tt, »2H©E**»'J-l i 0»IW«fcrt*S 
tvfe^ E*®*P ; exa-;i'©±SlJ«3tiiiffe-5o 

M5BltiU $4i©IA-ACi6ofe > Eft^Q^T 1 
a-;U©l*|gP«3Sia©ffllBffflET-fe5o 40 

!66EIB\ E*«»i ; eya-;i'©7-f-K^;i^-*± 
^^>^, E#£<fcU t &g{I^ff[I]S&©Bl»3 

T-;iss„ 

£8 BR* »7ia©«B-BC»-3&, J\W>7& 
7-^&5,vtE*isJ;iFJaSM^^IelES©«t»SET- 50 
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ifc So 
So 

S&l2BltiU £ll&fc.fctfm3|g©lsIf&t.fco 
tis^i/Xfi^©*^ $ ></bt-&So 
SS13BHU mia©E*^=*©«S.S©IP&l8-e* 

So 

ytmmffi.Mcowntt.mm 

*^B^CDgftSE*^«lU-K12{i, 400^eV^ U900ram 
Hg©&ffi©fg*TE*K *J:tfO&V*W00Hz©«*«Me 
It\ i^M©^'t>S (right ventricle) ^©ifaE^ 
J^ttfc«fc**J:3fcRfrS*iT^*. l)-b*12fcj\ 

5>tiS. ^E-^lOOJi, Iffok**?)®-?^^^ 

&KPiT*JfllE^-^©1t>rU >^*5AVf3HSfTV\ 

gp©7*n ^7?/b7 > ->-nt^pgai* (telemeteri 
ng out) ti. -7-f^D7Dt^1rJi*hLfet^ 

Ki2t±, e**©^-i>></- y-Htiia^ *it»sc 

gfWl: (transveously) {c«©jitr«fco CjSHLfc 
ifi, (pulmonary artery) £jt[±SU 

*©«mfc*ttsji^£^^£s<fc3£&oTv>s;s 

"CHS:*, ^e-^tis ^-*X-#£S»jiir©i:|Hrai 
C> STt (subcutaneously) Sfejitf C Ufe 
fc©T-£S. 

^-*43«fctf'.J-b* • ^*^A©gig 

S&lBItt, E*«» , J-l f l2iS«tW j e=^l00fcH1- 
S, /S#©<kMl0©fSB§:/P y £BT*&So "J — K 12 
HU jHgJfttt*18*»e>, affiSttWtt&tt (distal tine 
assembly) 26tt$£fcKtt$ftT^SE*-te>+r • t^a 
-;>/*7?Sffi1-S, *l*J:tfS8 2 y-K»ftl4*AV 
l6S*|-fS„ E*-fe>-9- •*7 i a.-;U20tt, nT^tfy* 
#7 • ziy^y-V- (pickoff capacitor) £ itfllSg 

USSiCO^Ttix &4l2fcOL$Sl2EI&#{??!U&* s S>W 

y^j > • 'J-KgSMS (bipolar in-li 

ne pacing lead connector) hbTf^fiS^ia, -^gc 

^©-ffi-f >5-f > • ■ ^;v^^sgs 

i^rD-v^«Ji^$;i:bT»fi5i^^^TV^So ^X«®»26 

■&S«fc5t:«fiE$nTV>s„ 'J-Kl2(DpUt^jitt, 
M 2 BM3 £V* 3 HfcHJIW-B-JB:* fettTTKWT *. 
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tBftiHiBii2 % &&<Mswn:>mo6s &mm%.%T>7- 

;H34, ';-KSW*14,16, *'J**;H10, &£W<( 
*V3>V*-*®t6U4tZ&ttS>tiz. Ai££!S&112 

Mmmz-stsm&mfs,®, ^-^y-tyh (por ;p 

ower-on- reset) @HH48,Vref/BIAS||]B&140, ADC/MUX 
(HlE»142x RFj££{i[H£§136, ffiB©S»fi|5]B&i52 N ft 

* <f $ >* . * n * * s. Vref/BIAS®K140 

14s «ftl084>6SSb&«EE*flSVrefi}«tUt«Jtu^ 

fcv* ^D3>t;a-^iaBSii4*j < tvg[ S8Sl5 o &$tr 

NBBMSli, ®fi&©«»i08's©$»3JgS8}CjS&gUT, 
»JHIMW«»*«ei-*i:#C % <£«%*£#£©&£ 
CJSSLT, lW1M*»©y-fes> t^-d</-^ 
s>*;HafcS (ADC) *J:W^ru*-y-BBi3itt x 

Mbta. 

ai»si*oiHtiiFasaffliiaiisi36*atTaia$hfc 

7— *«*BU ADC/MUXiei42fcJ:oT*«'fbaFn5 0 
SESipiSiWWT'^glBSHO, ADC/MUXDS&142, POR 
®»148 % * y**;i*M»138*J:tfffiWDffi»«ia 
8§l52(t N Sffi®5B$tlTV>SS«>ii^Rl|g;t,jg[^— ^ 

5 s 3?*;MM»/*-f ■7 > E»l32tt, ?-*3§{f A*l30 
lfi®^'f'7«J:VWi'r.«miBiBft^tr. v^-^d 

3 > KA-*G»H4tt» v-f > D rm-fey 1H20*£to 
*ffi±5^vA HJil-SS/^^A • *Oy*122, 
tffc *R± RAM* £ VROMf 1 s> 7" 124*<fc VI 2 6 & *;h,*ft 
*tr. iD*.T, ^-T^an>t:i-^[Hli^ll4li, *t 
V §fi^iiia1"2. fe»©S!H@©RAH/ROM^ s» 7"l28£^ 

m&r- * ft EH S fc »© N • -tf-> 

^VV^dWJU^^^^A^^h, AX130±©r- 

CfcoT* ^4 , ©?-*©f3fStftia&-ri>«tgft N jft 50 
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ft, «oaf»»*a**J:tf^Ktj:«t(aE«DHifc % 
m^-ij (event marker) (cHiS{t(t-2.C £:&qJf£T- 

^^nTt^^s^u A^no^^bT, a*©* 

K*J:tFBMHItt7 f Dy5A^lBT**. 70^A(p 
10 ©^7^-^<143 c kVttf^- r *tts 7>:r;H34ftiI 
tTSSU HF»SeiIBl36fc*5^T«88U RAM124 

ft, iSHS!l£ 7» >r 1 34* i VMM? 5 RF&g{f fgi 3 6 

>>J>* -t^* r-'J (downlink telemetry) ft&gg 
U 7y7V>9 -^1^ MJ (uplink telemetry) ft 

Tompson et al.t^ff^ftfeJRSijttt 
I0 S-t^4,556,063-t s *<k'tFMacDonald et al.fc^fr* 

U 7y7V>* KUflltgJi, Wyborny 

et Bl.fc»fT*il&*H»»»5,l27,404*tb&*Jo 

its &m&iiZs izmztiz^z ; rv*j\,mm#£i7i)T 

) U*>o|&«Us E**iU f SSIf^Vprs*J:WtempS 

UKru-Kaifrieas, sorrow* 

T*{)s «BS150tt«EVeE0*ffl**B?t»^-r*. 

^ iMmm\mz&-ox : r*j$ )v&m/$ j ^0^132^ 

^*&^ns„ SjEe^Vp rs * «t VVterap It, ADC/MUX0E& 
142t*^^T-3i7 ^ -*fc^$:^^, RAM/R0MSP128fc83 

^lHic^-ri^t. tr.^10014, &mv->yu> 

■yffl&Wl (nominal sampling frequency) t\ ifiLE*<t 

vss t na-r 5 ^ ^ * Mb?-* zmm$j t ib^i- 
• -r-ztttvmvztiz. &tz, ^e^*ioo 

It, ffigfc, Hfirgl (EGM: electrogram) 
«tu. C©gy©'J-Klt, aBU-FOJMHr^>h 
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&'J — Ni, &t§gg£;ft,fe s Moore and Brumwell©:* 
HWtfJ|4,750,495*fc;5*SftT^S. iOttflFtts C 
©SSt«t!9, *gBtfc£*:fxTUS*©i:-rs. 
*ioo©gxtB\ EGM-fe>ittf(ig§ (*£«fiii:i/t* 

±Jfi©ff*©*Mtfc#V>T, EDM«*ftfflV>T» 
EiM*;i/fc:fcl*5<&Btffii#fiS (cardiac depolarizati 10 
on) ©sf-V-feyl- (onset) £f&5ijbfe!3, EH*>'<fcV 

i3«»f^*H«e ufe o x * 5 v^iiJimasREaic: =t ^ t 

#©*Sft*, Jfii£E*J:V««x JfiL*S**fctt*©fl&© 
Jffie^tt, 4.0 5 U#S©-tf->7>jm IP*>> 256 

#»*u>. wTT*r^ ±omfflk&s 
ya-;u20o«w^ia»o«i/io-e»s. itffcffiSfg-f- 

'f*;i/©Sa-£«B'JbfcJK WtelifcT*-*©*©* 

€ - * 1 0 0 5 7* D 7* 7 A -f 5 ^ i: T" 1 5 o 

If" > 7Vl/£ ftgeit £ tl&I&E^-* tt % «^£E*filT- 
&»K Eft*>tf • ^a-;i/20fcttbTj«fflE*ft?5 

«x **lECBIi/TJfllBEft»Jt-rS. bfe#oT, SiJffi 
©»fe*J:tFIB«l»*J8HT, 8'Jfflfc*»E*IB»* 

T) Its #^BJ3©^7^Ai:;ftt<£fflti>£i:* s #;L£> 40 
©T*$)2>o 

E*-fe>^ • *7 , -fe;HPt.^^a-;i/20CI±, 
mil^^^>^A s «fiE$^ qJgEIP*.tTf 7*7 • n 50 
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>x>+K:p©-£©7>-r-£:bT, -{*ME*gffJ¥ 

BAKlflt* SP*>s ^77 5A#*©*CJKJfc*;h.T^ 
§„ £^7*7 • 3>7 ; >-9-Cp©flfe^©7'L'-b{i, ft 

fllltcB^SJxT^S. 1^7*7 • 3>^>itCp©gS 

\ts *#© '&ni o ^ & tiifog « © if i *>©Mfi tc n *-r 

S150t«t'3'Ctt*&*ilS«EVDDi$J:t5VREGftfflV\ 9 
SB4SHSSl50fc#*3. 

m 2 p*> =k t>*» 3 0(4, in© ij - >* 12 (ommis <t 

ti^i*g&#©»fHia-£*3. Eft-fe VIt • 

|5]$fi©^{ili5<tU : rt{PJn-i';utt'7-i'-V • -f-KifftHiJ 

*5<tVt6»3-Y;i/«7^-V • U-K»«:l4*J:tfl6tt, 
rtg|5«6IS7x'J-7"22tioT«-il$nTiJt), -f>^ 

Sf)-§^1/— p< > (stylet receiving lumen) tK ftM 

rtffl3^;i/fc'7'i'-\'2ifrl6©«Sfrg^-/>fc 

M i; > ^4 2 ii, ^(PJ 3 -i ^ aift 1 4 ©jfflgiig C x 

U -7-24*5, gE^iJ>7*42*6iS?*S«t-5K:, ^bT 
*MSU U - 746©3£g«±^S4 bT V> S o 

«tt> E*-te>it • J Eya-;i/20©iMdS|llt3i>)N-»6 

nTs vDD*j:tfxia*»i«««a©afeiR±E*-bV'tJ- 

h32*s v slsx«JS»26i:E*-b>1>--*ya-;i/20©a 
H«i:©F^t3gffib, SCai©tt«^';-7*34CJ:-a-r 
«^?^^TV^i,. ^X«3i^26ii, AftWfeJlrmsfcfi 

-f^tt^-f-V -*^>h32©itBiWllC|IWfl«)t:«it)N- 
» 2 3 Etc«iaSVi£^ig^©»THll* 5 
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®mt5£vmmiR£m^ti%ttm&, ^>7-f> 

»«8**t S^HHBK*-: V > *©#»?»(£**» 
&5*©T-£$o d©«fc-5fc'J-Kttffiyu Medtronic 
(ggii§*I) U-h\ Model 4004M 

©«»fc*l^T*I*&*;h,T^«. Jlftftfttftt, Hfff- 
*£tf*B6©B«IBU *»93©5lli*SJS-r*;fcK>lctt 

SKiM-ett&n. cctw-rwssufiw-ett^ e* 

v*#» Eajsare^A-Moau &iz, asusa?^-* 

* - * is £ v*-* - * - «&fl<j Mlftgi - AakllMi 

E*^«]*7"-fe;i/fi|nfc>t^i-;i/20©^3gC^!3 N ft 
1\ 84H:fe*tf85ia©«:^BI^£0^»rEEL 
ft&tft* 6 H©-8WSIBfc£ VSS 7 D9®ftflP DSt$ 
tr«iiEI*#HR-r4. E*«B*ya-^/20fctt, Ml 

# £V* 2 ©5^ >fl0M'\<7? >^JWWT50* Jitf52 

7*>^55i:LT#t:gh&;*fti>£u A»«J:Vtt93. 

lOH*iW*HBI*#ilHb«:#6filT--CBai-*) tt, 
«R60«D-«B±Ciai*ix, K*±tf» 

St62i5«tVIC^^7 , 64S^tr. *«60tt, WTT-ittWT 
£J:-5$C, i£g->'j3-> • 3"A • 7^>3>70:fcJ;tf 
72, 3&6tFCJFfrft«B47*J:lf48 (SS7H*J:V»8 
BCwt) Ciotv A>>s;>y»»52t»bTBSH 
^T'^*tlTV>5. j£^>';3-> • zfA • 7f>3 
>70«, 7^-K*;i/-76$§gt£? L *>gj7'*'7'* 

• 'J>^74t*f1-5$^tifT^. 7-f- K^;i/-76(4, 
7-f — h*^;u— • 7x;U-M9t7-f-^;b- • 7-f 
■W0i:©IHIfc, -b7^s'^«Ottlt»77*^*L, »£60 
©Ay KCS^ftfc&^£;h,T^£7-f-K;*;i/- • 9 
-f ^80§«£llftCiffe£rt5o 2i->'Jn-> ■ rfA • * 
*i/s>72tt, 3StRB0©SfcgiJ©/ty Kt«ftWCgg» 
£ftTV>3„ fu^? (nose element) 78 « 

TfTtoti5„ gfiEhW-xi:, 7-f— • t!>80 

*J:WB**?3it«K>75k0lBOJttl*» &7-f^- 

Sg-r-V-^Cffllv -# s tT> 75*41580^©^ 
CtH^Ts MllH©-fe>-tf ••fci'a— ;1/©«?®BS©« 

52, ^e.Iftlmi^x^.t^yT-^ . ij>^74£, & 
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20$ '; - M2©«W»CIH&ff ttT, 

T, ^«*<tU t P , g{Pi|3^;i/iK7'1 , -V'SI#:14i5<ttJ f 16t, 
10 «fcW*£t5«^C8l!>tt{*&ftS. * 'J -7-57*5 4 

e>58©j8H8«fet7-f- • £>80C£*,&£ft 
5 (stake) . rtfflB#K>58©aiH«Stt#£-£fc 5 N 
iBfigft56fl.£i£:gEU 7-f-K^;i/- • £>80©iE&Jg 

7K-h&»&Tfrfo*U &^T\ T7-fe 7 

20 a^K>58l±7-f- K7;U- • fc:>80£m^Wfcifg-&£ 
ft, M»»£;*y-757*J:tf59Bu ffl*iT61X&^ 

-T^#9^Sf$;i6©3tHS8{;iu =J-f «"7-f ira»f*i6 
©jMHr$0{>b±Ci» £jii;tJ-fcEif7'J-7 (crip 
sleeve) 66£AQ;L£>ft£>±;C £-3T s f*Jffl!l3Iif££>58 
©£gffiCES£ft3o rtffl»«*'J-7*22©»MMi 
ttx E**'J-7*68fcfcfcoT«SU ttlW*:58JC»* 

j^mfeuta. ^{U5s^7«j-759i:, H-m^-i 
j^mmHDmmfr-t >tfimmm* ^-^22 torn 

fcWtJ&Stf&rtfflMESsT' • X »;-768i:©HC^n 
$E»1-5di:t<toT, «SW?JiJJ:tf««fl<]fc«l!?ft 
(t^ns. i©ifi^3iT©HC*> ^')3->g5#S!lS 

40 5i54, HtSdOJHE^y K*fcttM/-^C, M 

E*»&&«S>a-;i/20©£PH«tt, HCaiO^ffl^U 

- K*a«:t:8a«*ilT^*. E*^P ; E^a-;b20© 
aPi«Ci>V^T, E»t >8lATO5tcgij©3 -f MK7 
-f^#©;j/-p{>t:ifA$nTU5o ES^>8i*i 

lh'HlCS'J©3 -f -f ^^»32{±, «ttlt**?78rt 

t#A^n> ^ttmi^ ; f78(±n^;i/tt7-fi'# 
#32*J;UfEJtK>8lCBtSn*. JECSdO^fll^ 'J 
50 - 734(i, EJMWjWJilFJECJi'JOn-f^tt^-f+illft 
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»4BI*J;WSS5Blt{jD % Kfc*8H*#M1-«. 
7"#gW50£;0QX-f £,„ y-f7-7 7A54©¥Jfl&f*]S:fc 

©7b- r £B$l-3. £tie>©flfe£©7b-H£ s g 

7A54C^{4A s £b\ f©gf, ^-f T7 7A54i:^9 
UfeaK6ri/-KO-*i:OHlOS**fl34:ft4. i© 

ftAEfttHbtts S2©S^3>7 ; >-y-CKfc 

ft:«^>ffiKSfe* ??RSXt2H±-r, ^77 7A54©8§ 
&£jgd£b\ • nb^b-yCpOgSfcg-fb 

£fc> **-f T 7 5 A 54 i; ©&:»«# 

#*t*<, IfcWBoTtilk F^Pf^fe{±^©ffe©^gl 
a s £D&o.fc?£b&rmfcf&£>&V'>. £©£?&#&£ 
8u fS^ftsgs^bth^y b7^iiti££b£ 

M5 2|2fc:MoTs fl.{M7x'J-74643±tfHfc&J©X'J 
-734(i, ^-b><7 • 'J-Ko«JBCffl^61x*ie* 
©£b*> -^a-7T?Jgj*;SriiT^3. MSUy-7 
46i5«tt>'StgiJ©7s'J-734^©jg*©fe&{^ -fe>-y 

> - -feV-U- • i> +>>"«!/ MP^a82SfflV>, -> 

»7> U - 7*46* itFH t8dO^«tt«^ 'J - 734£ft* 
■T2.0 7b*>SS82{£-fe>+f • ^a-MO©*^ 

fctfe^. ^T77A54fc^Sftjff?j©jl&fcj: > ^flc 
©WRfcStK JfiLE*<bfc#*-5Jfc£B#IHC|&»*.*a. 
3aJt&tt#<&£>. IfetfoT, y-f 77-7A54K*tb 

Tn »<*a^tt©^sKMt^i--5 

82©taj^g)5^S-ff t) v ^-f T77A!P^y-f 7'7-7A54 
J8I45&, SfcBbfe^ T7 9A54±flcfciBlPU fiflH* 5 
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ft5. b'J rn-bg^JHu 7b*>&g82©ljU!&gB 
«-©«tl±J:<8Bf b&^tf, &£:¥gW50i:©Bfc:$£ 
ALT, SCa5^W7-±Tt3(fi*-rSifc*«TfS 

So 

isjr fit) t f# e. n * «nr&g8 2 i* «t vmmm it, vdd k 
afiwtgsRsnT^*, rtr>9i<mm»'72»?# 

^tTT^r^ • y >y74*j;v«r**?78ic 

10 1i&.fr3.T(Dffi. -b>-y- • *7 , -b;HPTfe^ya-;i/20ttx 
Jj«y •>V'*>©IMi*«82ft^«itgi*|Sl0.l40>f > 

yY-^SSSfcffc&DX (EDM:electric discharge machi 
ning) ^Mffl^T, n©#©A^>7^SW50i5,fc 
tf52S-8B»tftlXl-*. * 1 <D*\*i»yiWtttO'Z 
it, n^?477?l±U\t, SS81]©T{C;fc^TJP£# 
^0.0013^ >5=-efeD. 5=-*> • b-b^©^®© 

w-mtvr, ?4 77 7&5i<DmmM*mx.-zm&'L. 

20 €©^ti3V>Ta^3>T r >'y-CR©-^©7lz- h i: 

tt, BOX 5 y-«t6* ^©if@«6l±fc:(±, 
too g£;Jxfe*t67 -f - K7;i/-96tg^£ftfcfl<pi|$E 
ff^>r>t • 7b-r84hs K)t)|$ftfeStS7>f- 

K^;u-96C#s^$ixfc^flPBtt=i b^b-y • 71/- h 
86fc, 3-5©ftol$nfe7^>^7 (standoff) 8 
8,90,922;#geg;*iXTVvSo f*HPJ3 b^b+J" • 7b- 
•M4HU ±frfi5Cy-i' 777 A54©Jf£Kfc:£-5 .fc-5 fc, 

JWB 3 b-rb-y- • 7 b- K86&, JHB53©ft 

«ltfettTKl*)ffi!ls 9EfettClxft»« ia^ffifc^fl 
TVS. ^gP#50©P«3®51(i, V4 7-7-7A54t:*fbT 
n • 7b- h8433J;lF86£ffie-r-3&»©ftig 

li^3£T?>nfei:^^ 7b- h'84j3J;V88{±, 
K^"788~92i:7b-h84*5<tV86©ff$©^lts ^ 
■l7^b7*i|igP»50©[*lH*5>IliBS$nx tr>^7*7 • 3 

40 >^>-y- • 7b-b84$fflbifeE73^«]t^7^-7 • 3 

^©^S4 s ^b1-i.o y-f 775A 54©^ ASfrf^ 
ipnv^b-y- • 7b- r-se^ffl^fcaiprj^v-y-C 

*©§»*s^bf'5. 

2«c©3>7 ; >-y- • 7b-h84j3iV86tt > &K60© 
50 lufl!t«Slfl5ltggKSftT*»Jx ^©±fCiis IC5 1 ^7 
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Tl^S. &m^>T>V - 7^-hffl51ttVDD&B£S 

* 7 £ ± 4^ > ^ > -y-Cpij «t c R £ £5 1 35m* «t 

y^*7*J:va»3>7 ? >*Cpl5J:WCR}R*o36*«F 
Ht:|?I«fc«»*#iSo bfrLfc#£> N i&SfciJioT 

WE^IB tt, try 4^*7 • s^^CpCDrU'-b 

*«tV j e©3e*fcbT©t:!y*d-7 • 3>x>^Cp£|$ 
jfilECD^ftifct t:^^^7 • 3>^>1^Cp(Z)7 , V-b . 

7 • 3>^>i«pft»^«EV<;i/C5E«-r5^BI©x 

ESSttffigfti, 3C«m«Et±-^i:lg^-r5« #il7V 
-bHSifcjaffln^^V* • ri/- h86fc©Ht:, E£ 

tcft#g£b&^<5DT% E;fcr£«fcoT^3ft5a*g* 
ftttJSlBIIIICJWSJt^ E*CioTB»*ii** 

tc N M^VprsUiWtempfe, EGM N Slf^i3<fctfJfiii8 
(blood gas signal) , &S>tffc:^yfcI3« 

mm. (close tolerance) mtlt*f-f S&g&Sfc < 
boo, ey^^jfeiva^n^V+f©^*:/* 
f#S«fc-5t, #giJCiSH-$nfet©T-$.5o x*>Y* 

<fctft:y7:t7 • 3>^>-? • 7*V— hi;, -fey-tf- • ^* 

ffl-rSCfc^T'^So ^-f 77 7A54ffl|*lB51tt*''f T 
7 7A54©JilB53£;S;LT, > Ftf7 88~92#jg& 
1-5^*T-SffibTV>S©T, • rtv Y 

©iS£h, 3>^>->f • 7*U— b84:fe«fcV86©Jg£i:© 
Fs§©M#, 3 • M4,96i:rtB51i:©|H| 

SfiJc </W 7*'J 9 K) K*788~92tt, tlJEffitb 

*«»iriJ:6l: 4 RlEiiSfi£Si' i ;3-> • :1a • * 
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<yj>3>70,72fcJ:oT, (*)H5ltc^b-rSMt-?)«kd 
fc#E£*i3. -©«it»tt, «B51i;7 7> F;t788 
~92i:©^CE*^inx.2», 0 *>$kti>*Wtf8,tZ. £« 
60©1f^iai©$iJ^{± N -*«>Hfc430Ttt, SfiEllESS 
tfi60©^«47£<fcW9Rg©/\£^>7**$#50'v©tfc 
Atli-st, ^ bTffe7j®»t?&oTtt, v'JrJ-> • 
3*A • ^v>3>70,72t:J:oT#it5)ixS. lo©^ 
Jfcfc^T, £tg60<Z>flNB&fl347«£tf49£x fcettf 
/* & t£«Wfft £*SW50© f*)B5 1 1 m 1 fc tt C 
10 tt, rfA • >? u>i'3>70,72£|&*bTfc«fcUo *fc 
tt, &S#Jtt, 3"A • 7 9->3>70,72£:fttffl^SC 

i:t)RiieT-fe5o at, ««a#cDje^T?tt, **>h 

*7 88~92tts rtH51C«^-J-*Ci:*^IIi-?*S. * 
©^*, • tya-MOOffiiBrtC, E5tT- 7 *;X 

W*a6tE60fiDffi«4«»feil, BS^©igjStCioT-fe>^ 
- f§^© H U 7 b©JSHhft DfS 5, fiSSPffiCSSJSS* 

£©£?£, kr^7d-7i5<tt>'Sip3>^>1f.C I >i5J: 

tfc^gt^-rs^isttt, 2 ooiRj&fij^fea. '» 

20 It, lffiffl^jg©^, IP*,, tooi£©3££fettjP2 

© » c »a wspsiffefcB c & s « tt t- $. 5 , cneot 

0iJ^.tt, X<?> F^-788,90,92ttt, IE«tt0.001H> 
^©JP^tfeotl-^Ct^T*^, nV^V-tJ- • 7*1/- 

Mctt, 0.005-f >^©JP^t©ot1-Sc:i:A s T-§ 
So u^Cfcot, ffF^HO.OOOH >^f, 0.0006-T > 
fffl^yrt 3>^>^- 7 , U-f84,86i:y-l'T 
7 7A©(*)®5li:©P^ti*5K-r.|.ci:A s T-ti>o ^2© 
fU^tt, jftlt5B»»fcJ: if ft^CfcT* 
30 So 7"V-h84,86h-fe>1t •^*^T77A©F«3H51i: 
©S©^> 8» 7**^1- S«ji© , t?SIE'fbtt, Dl^aDTl 

MS^S;, ^bT ltt«jg©S^T-^S„ 

^CtH^-rS^T-tt, dr^'>7©J5$tt0.0006-f > 
f•tJag*V^©T^ 7,^>h-^7©#S©^?I^* s 
^13xl0- 6 /°Ci;{gS1-Si:, ^SiJ$ns^1*l*l©SS^ 
KtM1-S : Sf^^7 , ©^btt, 7.8^-7 "f>^©^-^ 
»r«bi:ftS. C©^{btt, lmmHg©E*^{btM 
40 t***y7£fb0tt6O«'J>ft< % aS©»t<tSfg 

^T, E*-fe>"9- • ^^a-;i/20S?gfH1-Si:§, jlffl 
fi«*J«tVE*t*5ttS, Sfctt-t©iE«0^fr 
©S-&, 7-;i/J>*fctt^) ©&SSA J -fe>-tf • 
a-;i/20©^?§F , gg|5tffi?)3itoaS„ a^rtSISO^frE 
ij^^wE^fcoMtf, t7^t7 • nv^viJ-Cp© 
^'y7Cif^5. ■fe>-9-ft*a-rSi:SK:, E 
±>M£0i:b, ^©iSg*, *0*4<aB4>60E*'j' , 'f 
50 T77A54©^S^<-rS. b*>U -fe VitrtgP©^, 
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fi-efl, n*J:VR) tf-jre&S (tfHatttx Hr> 
1f©£pCaiA!)1- 5$lft{i&^©T-) i:{g£-f£.hs 
«*£fli©»JRBU P a =Pi (T2/T1) tUTv ftfl&IU 

37-C (±2-C) *&fcttbf*4. + 
3*C©F& fccktrai&fcioT- l*CfcV>L+2*C0IH 
fcfcSqJtStt#fcS. •fe>-y-*300H3iW780MiHrC* 

(*iflEt2iniiiHgo^l-i.^fbA s tfei:5c:i:S^ieu 

l-SEfcfl^i&^l-Sefc&^bTV^. ft 

feSo Cftfi£*&M^i:fc£>©-t\ *«t5^S* s fe 

©jfcmBf (iff 1 %/'C©/n-> K • y Tift 
«®^tttJ;SjaK©H^hUT^IiJl-5©T\ eft* 

7£»©^bfc£b5*gBu EDM7 , D-fe*fc,fcoTf£ 
Jj££ft£s A-i7i/>y^gp#50p l g©llV^W 777 A54 
T-fe 5 . & ■i 777A 54©4"i^T?«!i^$n 5 Jfti* y {J, 

ymax=ki (wr"7Er 3 ) 

(*fcttE*H) > rttJEJB^-f Efcfc 
yi , 77 7A«i|4©^>^ ti»W 7>7vA©Jl 

SJtire&So *«!ifli, •fe>it54©lj-r£{c2:l©it 
**«J1U ki=.0277*fffc. COJt*1.5:ltfiT* 
4l(i-^©SST-fet)> k»fcfc.024£»'J>U y 
-i'77 7Affl^a{c:i3%©^jc;-ri>ji'J>A s ^b-5o m 

ttl6*fc*f UTtt«i:<Z)flWettft < , *">f 777 A54 

2:l©Jfc, 0.0013^ >5 L ©^-fT77A©Ji$.T, 
£W).005^ + » 7^fflV\feJlfrft&1ijgiC:fe 

■fe>tfIC^y7'64©gMF-*fc£»T, tt3pF©t 

-77^>§i^ibfe. ^-7vv-r >gg(i, ^ 

&bTgl»t£>ffil*0©;fcS *©£&$( bT, Atv^i: 
SCfcJSK, $4&V> b6kHz©tr-.y *:*-7[5]B&©#8JfiJ^ 
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tis^-rsgg^b©B^«ft^«att, o.5«:^bi.5fF 

7 • aV^^ffliSRWOIMtt, *ffiffi61±t, try 7 
*7 • 3>^>-9- • 7"b-h84£-§B-f SJStt©**^ 
• 7*1/- h86§ES1-2.. >x>-9" • 7 1 

10 • 7*1/- h86£<fcV£y 7*7 • riv^-fl- • 

7*1/- htt, y>T77 7A54©JSH53©^Hi!|K:{agU 
^-f7 > 7 7A54©F , gl'*^SI^$tl,S. It, £©£-5 

bfcfc©=k D fcE#flS£iE^ff£R£*bTfc «fcV\. 
E**JJ:rFMflMt*aEMI» 

>tHa»200 (IC^y7*64rtOiaBS, S£60±k:$£S 

ip3>^>+fCr:fc t fctfC R £$tr) * % »10H*J:VMS11 

lat^-r. -b>it[us&2oo{i, E7j43<tvsg-e^aab 
fe, tr>>^^-7i3«tu t »ip3>7 ; >-y-c P *5 < i:u;cR©ffl 
s, *h?ti, •fe>'U-«af4;i/^e*p Jt *j;vPp©mi 

©s 3E««flHSC«HIHTprs*J:WrteiiipCSaftb, tEtt 

30 12®4SfflilslBS-f >t^-y>7^^)^bTV^So U-Faffr 
14*5«tlF16tt, i^]300kW^g©?itiffiiit202S:^bs -etl 
e»©^C(±^110pf©ga204*sfe5 o >J-Kai^l4ii s 
•HJ>ja*t206*«ttf208**U ^tt1-*4:»25Wi:tt 
So £fc> >;-K»ftlBtt, *?Uaift210*J;W212** 

u ^tf-rstmowt^^o mtimus£v®m&, 

Stt U - b" «»14tt % «^gl50* ft ©VDDS ICf - » 7* 
40 64©VDD48?fc, * & VCt v 7 *7i5 iVSSp3 Vt 1 
>-tJ-Cpj3«tVC R tWiDt5. HttU-l«aW*:i8B: % IC^ 
» 7"64©«?VERGS, a^S150©Si?CPOUTi5«tUfCPIN 

JE**J:WUMI**«-fe>»0»2OO*»llBIS:Ji 

ffiT-IW^f i: bTSrf^ b, 

e©S-&0#;Ubf&SVDD4»t>, SigHEVRSSIo 
T, i^imEVTtC, VC B 43<J;VVCpi:^g3bfe^l2Ei©2 
50 o©88fJK^«fc-5fcl/31©«iffijgfc£-3Tx ftipn> 
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7 J >1tC R ©7 , l'-h8443<fcU t £y^;*7 -n^VitCp 
©7*l/-h84fcXSfc?5S1-3. S^n >5 ; >itC R *3 < }; 

ires/ ^^-7 3>7 ; >-y-c P (i, cn*igi2iat^t^o 

2o©»t^ti^, JEfc»l©VDDC|g££ilfc2/3 
l«$KSgK:<fcoT, a**EVR$aoTM{CVDDiP^O# 

;i/bfc, £££;&a£ftSo ft, Sf§i2^©i©fci±-£© 
satifcCttaioT*6^ -fe>*ia»2oo*j:tF«iia 

tr y 7 * 7 43 i VS^n >1fCp43 <fctfC R «:&;5 i: 
4> &$5±&2 . 2pFT* 2> «t o T3 .OpFfc 

£©7 , l/-h8643<fcl584#, ^ft^ft, 227ji;fcVDDIP 

*>0tf;i/h©i:g£, tt«*ii*fc%*6ix*s fta? 
U-b51ttHrCVDDIP'fe03K^bTf»S. *ip43«fctfK 
>y7:*7 • nV^^itCpjb-i^Cptt, 7 , U-M443J;l5 

864 s o^;uhj.^©mE^$>s^t, ?smsfts 

43<fcOTREGH, IP*>, 0*itf-2.0#^MIHO*3Et 

iiFbry**? •3>7 i >-y-Ci.J3«tvCptt % -2.o#;i/ 
or r^mj stisc^sji^bT^So nt^n 

•EW^tt, AHttT-fc£&<, Et££o 

SEKt»l3BI©(aiSl50ftjB»1-Si:, Otf;uh© 
mEVDD^ 'J - K 12© U - Fz£#14iC, * bT -2. 0*;U 
K0VREQS'J-l»iWpl6fcttl&-rS. ««8150fcJ:-3 
T$UEI©*>1^0fc&£$fta&£*EVDD43«ktm 
EG(£, S51^-tt^*-K214,216*«tV218i:aaaS23 

U ? C^3«-te©^'f*-H222*5<tVf|«Eilg236C5IiD$ 
ftSo mEVTtt, y-f*— K214,21643iW218t J; o 
T, VDDi 5 fe^-f tf- K©JB*fi«E 3 flS£ffiV\ IP 
*>, -1.5*;i/h mEVRti, ^*-K214*«t 

V216t ioTVDDJ: & fe^-f K**|qI«E 2{g#ffi 

*»21«««S230#»2*J:VJ|l3^«fce^3f 
ft, *Offl*tt, S-»ftO««ES232234*J;tf236ti] 

2o©y^^-h-22043<tV222H©«EM&, ^7*J£ 
tt620tt-ei»JH/&«[fcJ:oTSlS$ft*. fflfflSS© 

0*e>®UlAe^tRW$ft*. ^^234*5^^236 
tt, »69>*««pp*S«ftMIE1-5J:5ttt»Sft % « 
«iI232{i, -b>-9- • * ^a-;U20|*|©fiS^bSSSft 

E**J:rfffl«fll9SEmr>-y-|llB200taUib&« 
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gfcfc, m> K • y 7^a£fflv>TffijKfcM!8&jE&©« 
M?I£ffr&-t2>©T*&&<, «gE-fe>'9-232As, 

ibt#o-c, mam. mi%/-cizimmt?>t^o, 
St>fe^c$4. cftt<toT, tastis-fev-y-©^ 

^;L3*g*fE±/©^M, bfc#oTs t->7^7-3> 
7 : >+J-Cp©gg$:«Eti.fe«!)C v Sip3>7 ; >-9-C R © 
3Em^H^P^Ttemp©^»&fifeffi: bTffl^£>C £:# 
10 T-^5<t-5H'feS. »ip3>5 ; >-9-C R ©df^-v7 , (i, E 
*ifcttM«i:ttt±§<tt^bT*#*^©T\ Ttemp 
K*B-*±R«:«fl5tts- «fc*232C < fc-3T»£;*ftS 
««EIK*W4x ftBEfcioTSIfSSftS^btioT 

*ip«EVR*5i^gSmEVT(i, W§ft£ll^b£* 
a§&7,-Y yf.25843,fctf260©7,'r yfrJg^fcffr&DSft 
3 0 Otfffi.X<( u>5 L 25843£l5260©#jiJg : ?f4:, ^ft^ 
ft, tfc«S240*J:tF242OIA*C|g^*ftTV>*. Jt 
BSg§24043«J:l5242©flSSSH i tt, ^ft-eft, K9lJ%«^t 
20 24443 «fctf246£^bT, tTf -^^7 ■ 3 ST^-WrSZ. 
Tf&i$-D>7 : >-y-CKCU7\s- h8443<tl>"86(C€ft- ; eftig 
^SftTV^i>o it««§|24043<tl>*242©t±i±i(i, %ti? 
ft, fi*£«248*J:V250tJ:oTKfi*ftx 7 U v 7* • 
7U ^7*252©A*{CEP*D$ft2>o 7 U "J 7* • 7 D y 71 

52©tB*{i, mm^w*\stz*mfo?><{ vnu&z. 

V256©©J»Jg-?tBIiPSftS. *#ft7'f y ^25443 «t 
V256S, ^©^t!)* s ^S^T*^ 5 , 7 >J s; 7* • 7 D y 
7 , 252©«^tJ*DT, 2/3ISttS&1-5«aE©27243«fcV 
l/3I^tt^ti.S;«li274$r, SSpr! >7 ; >^CR43«kV 
30 7*7 • n>x>-7CpC^SCjf^-r5o m«27 
2AS3>7 J >'tf©-^tgii!iDSfti.i:t, m^?B274{±fte 
^©nv^v-y-twipsfts. 7*u- h84^fcii86±© 
nV^VitmEli, m«ii272t:5ibT, VDDEP*,0*;i/ 
btSSjSSft, -^7 , l/-V86^fe(±84±©3>7 ; >-y- 
mEtt, -tft-fft, mmf(274£®DT, VTCIrI^cT 

3sm^ft?.o -ftii, «gi2iat^f3it)T?fe*. 

tb«g§24043<tU t 242©tH*tt, «tBSWtCH^,bfe^« 
#7 -f y ^258 , 260 , 262 , 26343 i. 15264 SffJWf i> » 
*>6PiPSft5o **(**-f S'f-25843iU t 260{4, ^©^ 
40 »*s#^-r-feD, &Jt«tS24043«tU t 242t<toTJg« 
«©tiJ*<S^A s ^^ft5Sfc, tbT*afe$ft*»^ 
IcfloT, Hwbfc§a«iEVTi:0»8l*>6»2|2«EVE 

's, #.mz®bWiZ.%o vR*fct±vr*tft-tft©jt«s 

24043<tU t 242t^jlt5feft(CHfiKSfti. Cft?>7-f 
5^25843^15260©^^ ^ >7"«ffi^, ^120(1^1", 25 
843i^5260i:^SI3bfc^t43V^T^#ftT^^i.o 

JtStS24043«tl5242©til*{4:, ^ft^ftlESg^CSIflP 
Sfti.n>7 J >-y-©5£mmEVCp43«tt5VC R #, i^ffi© 
igi*T-, A^S?^c5l*P?ft5aEVTi^3fe^Sv^i:t, 31 

so fti&ttiZo ^mmmmzii^^titz^^yvcp 
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^ #Jfc*SJt88240*fctt242jb**fcfcS. it«S§# 
ili^ft^'f s»f-254*J;V256CDlBfi&RfflftSE»U itl 

hS©«tt*a*ft*41-*. n>^>-y-C P ^fe«C R © 10 
«E #VR C Mm? tl 5 h , &it8t§§242 * fc tt240©is£# 
JStiSiJ^aU 4 s>5 L 258*fctt260tt||tFiaj 

OM^^t. lt*<^240tfe(±242©^g)ig?tVT^EP 

intSo L*LfrP&, 3>^>itcPtfc(±CR{i, 7> 
-h84*fett86#-fn*il«*tt«BP*0^;i/htR* 

'>^>-y-VTfc|Rl*»oT3S**-S (»l2Bfcw1-J:5t) 

3>5*>*ttx *©*3t«^BBHBHOM*e«ftH:x 0^ 20 

^HHtMftWC^t<tdCs 7>f y?-258i5«fcU t 280 
fct «EVT*Jt«S240*J < tV242tWiD-rSJ:dfcl9St 
7-f y^262,263:fcJ;m64&£TM;Ktt<ii;fc-3 
Cs» ^^-7 • 3>7 ; >-9-Cp©7'l/-h84tt N 2/ 
3I«*Il272K:«i*£i'l % VDDIp-feO^UhC^oTtt 
m?nxi5!3> S*3>^>ifC R ©7*U-|>86(± 
l/3I«t«274t»«*n» VT»-fe-1.5JBfl/hCS*»"3 
T3fc*£*lT^£. 7-f 5>f-258,260,262,283;i3«fcV2B4 

^;i/7tt$8££*VTO&V^ K-y^t 30 
7 • 3>7 ; >'9-Cp©7'l/-h84(iVDDA^VRC|RlA^oT 
36S?iXT43!3, »p3>T : >+»-C R ©7'V-b86±©a; 

Ci:#T-§£o i«!fcg242©litfj#£fc&3i:, ffitt<i 
{f^fcJ;oT7W u>^260# s -tC&CflSj&^ixT^affi 
(4S (Witt, »llHfc««fl<JfcEra*LfcffiffiB) 4»6 
ft©Wttffiffi«fc« !)#£>!> x ^^rVlfOtEfffftl' 
VTtffiT LTtfU88242©lHi7i s litffifc&S £f> * 
-CgS, RIIC, it«vS240©ffi:&#, *©3Em-9--r 

«y^258*s, ^OfcSHJSfcSixT^SStfcB (ma, 

»iiiafc«wiWfcia*b&a(siB) a»£>ft©«n&Bfciaj 

it«8240#<£t:&S*'?* *cc«. c 
®±-5t, S^mEVRtt, *n**U 7-f ^^258*5<t 
mmzt-oX, tt«g§240*3«tUf242©ASg?tC, £12 
Hfcw1-lt«fl<]fiV^VB*»6VT*T-ecDtt«l#|Hlfcbfc-3 

vmzmtzts Jt«s240tt*©m*tt»*wt:«it) 

CliXtAoT^-f s?^258«Dtt«ftjE<b**, 7 50 
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4 v?- 263£ffl$ti> 0 *^yf-263#mFM<i: % SflE 
0iE&27OAW4«-7*;USnTs yf-264ftJBJ5M-4. 

iBust, ^©it'r^^cij^Tv *sp3>7 J >-y-c R ±© 

mE^VTJC^-rSts Jttt»242tt*©a*tt»ft*t 
«J!9ilX.> 7f vf-280CDttJBSSEfls$* % 71" y^262 

*©*»BJMH£T?a !K J±!K§i©i6tt<i©im IP 
VTfr&VRiT?©ttWI$IHJBH, «hTU5. H 

fig^nsfc, cti*»i2Hfc*i-ai**«tvt:f f *7 

3E«B#BB^iS(i8llTteiiip*<tVTprsS5-«|-rs> *-r^ 
> ^S^; t;i/7 Pr43 <fc Wrifi&& 

etwridC; VT*^VR$T-©Sip3>^>-9-C R ©3 

ry7-^-f; > ^«SKfS^ 4 ;U7 P R ©MBf£j£i@7 

5C, ra>£W£T-©S*:3>^>tK: R ©3>^>1t;6fc 
WSHUCkoT*. ^©il#fffl»£ft.5. VTA>5>VR^T-© 
StSBSFsfltts 7^ y^258"*itf2B0(Z)BJ«^IH«BH*± 
U^-f ^ >^«^/Vl/7P R i3il>*Pp©{gffiiH77 i f 7"© 

***jwu am 8 ~i2^ a. 275^7- 

-f ^ >7*maS<i^^7P R ©i§fi*l7^ yT-fciU ftUBI 
©SI31[IIS§270ic<}:oTs ^©titfM^tiSo 

Lfci&^Ts it«^242©is«^{i^i4j* its 

ip3 Vt 1 >-^C R ©VTiP e>VR£ TfO««B$IBfc t>& o TIB 
fiKtSo 7-f >y^262*sfflfiE1-2,i:, 641&«^t2.m^ 
ji266*sVREG4g?tSliQ$n> *<tX>7^ 

tLSo PWC, JtKg§240ffl«tt^fi^*,, iimMMtt 
f«5X-f v^263$, f>>7*7 • 3>T r >-9-Cp©V 

HK270fceJiD$ft3.. S^[Si^270tt, Ktt^©«l7B# 
fc^-f v^284©H«*fft\ ttt> BffibfeBttJBRF 

'laaBiasatTx 7-f vf-264©s^«^i-5. 7^ 

y f-263* J: V264tfH*H«*na t, 64ISflM&+ S 
Sat©266*sVREGiS?CEpi0?^ *V^> 208I$#t^ 
■T5«aE»288)WREG2H?Caiftlgfix*. C©i"5LT 
fc> ^12^t^-T77 1 >>7-tt1|^<5"f 5 >7VVW7#|g 

P R ©*UW77 1 ^y7 , fflSI^/'^7B8.0iiiAtts 7^T ^f-262 
i fett263©^m** s ffl^$ilfe i: g 64IS«S26 
StioT^JEiic^nSo ^;i/7P R ©SS^7l/7S24mA 
(IOW©8.0mA7x^7-^f,±#bfe77 i <V7*) (is 7 
-f >>^263*sSl>*5§MUfe^t7^ ^^264ATO#nfe 
bglZs 208I«««CJ:oTJBJ«**i5. ^^HC, 
1.5raAffl'<-7 7-f VttH&SiTit^ VREGiJiVJ-K* 

<*i6±Kgifcfts mtS^;u7^iifctt-tr>its^3s*itt 
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i§£-tcttH&S7;i/- • h£*rrsg&5£il©*& 
tHfc#-58£l£iJ&J>1-3. ;5Dj©^;I/7©5*>±#!3B# 
AtiU aOISl50O«a-fe>-9-l54ttt, B-©i5C* 

is. #^;i/Xffin$gii, Ltzw-ox, ttKX<tttu? 

& 3 i:#T-§U ^ffi-rS36«^IHIMIHTprs* iWTtfflp 

§3 > 5r >V®fimm PHTprs* «fc OTtemp©H&£ Ep 
-f, ig^VREGK^TS^-f ^ >jTOfw;*lv«J:ZF 
P R £§g&ttttTs ^-f y-3 l 258,280,262,26343J;V264tC 

37X;©^:|3J:tf740iii]iHg©:*3ffifc*5^-rx 3 >:r 
>1fCpi5«t'D f CB©SfafiltteS^bV'>. lfc#ot, 3R 20 
#©3 >^>-9-Cp*3 ilFCttiSS^ bV^T-?ES-r 

3. *-T s. >^-^^;u^PpiJ<tWPRP^©Kffltt{S(J«l 
U<v 50%©7 ; a— t 1 ^ •+M7;i' (Tprs©Ttemp+Tpr 
sC^f-rSittbTttS-rS) PpA^PpST- 

mtZH&o iD^Ts <WRIBpBi:«t»lt5iSBJ:©IHlOJfli£E 
^fb#, Vy>?#7 • 3>^>-9-Cp©ga^^fb$-y-2» 30 

©<tot> 35g8§FflTtemptt, SSiUoTC^b 

So 

#©**llK©RttfcJ:oTs g^C^a'sjflT-fes. 

8l3mfc^?-«lHgl50Bu «EVDM3<fcV#Jl.5mA© 
•fe>+MC^>>7'64^e>©^-^-7-1' >mSK W >fc£ 40 
tt£>VREG£, >J-I«»rW4*J:tflBtttl&U 
^M"tSJI^;i/^Pp*5«ty t P R &S©bT, 2H*16±©^ 

-^^-f >««6««-rs. ^ia^i50i±, gi2g]©m 

»^;1/^?UOh9«*»1B1-*, 3E««FlH»!IBTprs*J:tf 
Ttempfc, ^Jveft, mEM^Vprs^iWtempC^I- 
5„ mEfI^-Vprsi5J;t>*Vtenip(±, t^^I/SOT/*^ 
v[§gS132fc:0t|&£*i % ADC/MUXI!E&142fc«fc-c>Tx $6*f 

D3>tfa-^EIK114t§3iS$n*. 50 
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±a>©cfc-5£> T^n Tl&gfs^Vtemptt, t^ro 
■»r^ti3lt5PBi:Pp©mi«fflF^PBTtemp*?>f#Ts 7 
^-n^BE^f^Vprsfi, era— • t Mm<n? 

4 )u#mm& <t v¥±9<b 7d -t * t a Pp* j; ot r © 

BySiF^©F^HTprsA^f#S„ dtie>©7 , D-l:;*fc:;fcv> 
Ts OH*gl50tiU »12Htw-r*lffl«£E*}KttNCAPS_0 
UT, NREST_0UM3<fclr'DCAPS£ N • * <{ X 

BBBB*&ffl«r6. «Eft^Vteip{± v BfFsHFalPlTtempC 
Ht-5B#HFill©lt«fl<J#«'&*^i 1 f.ft^^nSo m 
Ed ^Vp rs its ftm H HTprs*5 «fc VTtemp & S&fo-*- DCAPS 

«flEtM-r*S«aE{btts 37'C±5'Ci:^-5$v^H 
t&S.i-5Ci|*^ii, ctiti^tv i0'C©jgS^{b 
fc M U T %B ft feftft&fld ©E * SEftrt? * * , <!r 
— ;i/20mmHgS*5E^5C t&Z-g&o ADC/MUX(i]g&l42t 
<fc o Tff £>ft£ nCSnJUOKDA/Di^ '*<fctffflj8 
^**;M*#tl©f£&©I8S (trimming) Cio.T, Tt 
emp©®H(±, »liSBT-tt66~ V#&<^ U16 ~ Ufj\ 
^2®HT-{±96.5S; U#&V">L146.5 5. VWtttZo * 

n ^ff^-Vtemp©^E«H(i^ 0 &v> 1, 1 . 2#;i/ h 
^tls ADC/MUX[eIS&142tJ:oT®31^ns<, 

^iK^ ^m) E**flStt^ 400%V^ U900mmHg© 

ci:CJ;!5, 8 tf y h©A/I«ESigffl5lt:|Se>*i&«H 
i:©S^S4i#5o 

ffl^tjSbTf|gi5b, ,«#ffl^«y^tL5j&E^fflC, 
■fl3*J:V*«lMEff**fls**n»Ufc*»liEWittt 

(^EC^-TS) ^-^ET*-10mmHg^V>U140m 
mHgii^Sl^ns. 

ns ^fl|^Vp"rs©«EI6H*>N 0 *» 6 1 . 2^;v h 
C#S$ns ACD/MUXlalji&142tJ;r?T5!! ! S^iXi l o 

bw» »i3H©aEmaisi5acRoTx -ni±, t 1 ^ 

5mm/>? -f v(h1K132A^©^»©;U T7 *J;V 
KM^^SffU «EEVMMSJ:WBB0*E**J:' 
tfSMI^£i![!S&200K«ji&U -b>1taS^;^P R 
* i OTpS SOS U 7" ^ n ^{f^Vtemp43 i OTprs 
V*)Wm/*4 v[UiESl32lctt$&-t5o ftWJCs A* 
«-9©n-f T-^jSiWaiP^SSSUTx m^llS§150 
tt, +1.2#^bCS£3ftfc«Efi^VIffiGU 20nA©S 
^fl^Iin, *S«ttFm?il56tiJttS3V> K^PSR OH 
Sftffl-rS. a^SEVERFltt, ADC/MUXH5I142 A s 0 ?<£ 



(16 

31 

V> U + l . 2ft)l h <DT±U £ 0 -255fi§^1- 

*SS**41-5*^ £Df8#*:££o JaxT^ ansa 
I50i><ku^>f £ or? > ira— ^ilKiHSr^tr^-^io 

Jpi:LT^S^fc*ttELT*<^STf*5d. Lfetf 10 
jBUI!ltt-b>1Ma»200C*^TSMibfcfeO4:S 

£©f>M&«#^ miH156{±VDD£ &-2.0ffiV^EVRE 
F2 (VDD-2.0#;i/M , +2.O#;i/h0VREGU *5«kr«B 
^«SE^Iac,Iampl,Iainp2;lafflp3,l5±VIic*^ 

b7-^155,157i5«tlM 
59,161(3;, «ffltlic©&»©/^>f ^^SBfWITEMPjS i Via 
c©&»CDyWT^#J(BISETft#iL«. ffiSl59i±, ACS 20 

S*U «MJ»«174C^««l/^I/Iic*ttiei-S. 
P0R£±tf 32kHz©* n**fs^#, ^-^ioo©^ 

KFtEpiD^ilSo Ffi*PSR ON, ft«fctf*©flh© 

37> Mf^TMP ON, 2 -BIT GAIN, 4 -BIT GAIN, 8 
-BIT DAC CNTRL, SLF CAL, PLRTY££^RANGE#, v-f 

-f"7/©J»iaB132tJ:oT, ««lHlBl50tt(t»&3ftL 30 
6 0 :7njr5ASftT^«rt«:3^> Kit* 

■ ^< v/ffl»8|gBi32fcJ:oTT^'fe^snx 
3 9-K7?aiHiaBSl50lcttjS&$nSo 6fcTyh©GAIN 
9-K ( 2 -BIT GAIN& 4 —BIT GAIN) , 8 try h ©DA 
C7- K*JHF 6 b ©CONTROLS- H (P0R,PSR ONJ 
MP ON, SLF CAL,RNGE,PLRTY) ■M^«jB*J:Va*?* 
ftfclWf ^5 * fcRjTT * fc»CIB«Sft5. 40 

Witt, EttXXFWBfflm&tiis BUfflfcONSfctt 
OFFtrD^AL&lK PSR 0N*<tlfTMP ONff^^i 
oTft£0N£:/D^7At§££tfT*§3o ltTyb© 
PSR 0N3v>Kttx JUTXMWLlwQU Iamp2, Iamp3 

1 try h ©IMP 0N3^>Ki±, «^SJ»gl74fe>f 

7;uu «*(B*«a^^*;i/*»fN*** 0 as ©3 

^>MfcfcJ:tftt!Bfc^TBu 0UHIlB15O®ttjEHti 
*>*«»/Vi/^Pp*J:OTRCD«31fi:»-3^ U-l* 50 
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?15tiVDDKSM**ftT^5. U-KWfclBtt, VREG& 
^7ny^?17£^£ftTV^ 0 ftffittffl;i53tf % 
S!«^o^^«?15*J:i517HI©, VDDfcVREGi:©HK: 
JS^^n, 2.6*;i/h©aEfiT*f#Si:ftt:. »J-F 

©»tiaiS202Ci5ftssftcff ajftssa^*^*. 

SM7d y ^«?17«c J3{t S U - P*f*18tt* SSJS151 
£J:tfl52£^bT, ACSat-fe >1M54©-#©A;bS? 
CPIN, £<fcmgttl51©^£^LT> ACam-fe>itl54rt 
©«gr> > * ftT V> 4 a*J8?CP0UT tS!«S* 

AC«3K-fe>*154©5«cg!l©A*fiB : F^ m®156Jcj: 
oT«4Snfe, (VDD-2,0) ^;i/h©m J EVREF2^g 
i^hti^o «8frb>-!H54fck m,El>*?*U<-#b 
LtlM^U ±3£©<k'Mc, n>T r >^Cp45i^C R ©5E 
«©IHC»£**U J(E»^Dy^*|IHFl70y-F»ftl6 
£ atoh £> , p P £ ± ^p r ©^j^ t 

m£CPOUT£^&mEOTREF2IP*> (VDD-2.0) * 

'J>fc^©T% £ll|2©[!fe200©VREGBu *13|2©&13 
[U^§150©VREF2hbTm4C:^t>'?:§4o »ttl51B\ 

^ilStfEtt (overdrive) t#-T 5. 

«3E-ir>tM54tt, «»^;i/^P P i5J:WPK#atoiifc 
h g£*©J6B**Bij U ffi*e^CAPSJlfT*J: VRESE 
TOUTfcB**^ ««IactJ:oTWt*tt5tt«8* 
^t?o e«fi«#«M»fu H*E8*J:WAC«lE-fe>* 
l54t*ft5S¥««E«K:«fcoTfil^nS»«tl^^;i/ 
tffiT*#*. CAPS.OUTff-914, (K*iV*SB««E^ 
n/^IW506rClB4!FLT«aS*U RESET_OUTfI-^(i, « 

fisasst^ ^ Pr© * fc a* l * n * . 

agt/^;i/^Pp (8.0mA) ££OT R (8.0mAh^n^^< 
24.0mA) SK8d1-S^7^-*©«Syi± % AC«»-b>» 

^^n^a^Iac^ctoTS^^ti^o ffiSil59i±SSSIS 
ETftifc^U Cilf±««EIaci:, AC-fe >itl54trj3 

(t 4 A* *%/ Vl/X 4 7s U i/ K * «£f 4 o 
(fJKIt +3.6inA©fi«jK^l/5/*;i/HIi.43J;V+l 
4 . 4mA©iSm$it^ V > F Ih^s 8 . OmA^ 4 «fc tf24 . 0mA© 

u KoltttSJit i> - i: ^T- g ftv^ ^, ©ft 
tttttfi;l59t«toT»S*ix50Tx ««E^VI/^Pp*J: 

k ( + 3. 6mA) ©fg^lx^>^;i/K$Mx.4^7 : -^7'§ 
*t 4 -b >it «^ VI* PpS fei±P R tt. CAPS^OUT©tB^ 
B9SJ84U Ih ( + 14. 4mA) ©^US/^;i/K 
7L h VI X PR©iS^ r- y RESET^OUT© ffi 
$ 4 o CAPS JUT* <t PRESET JUTIi * tt, 
S/7*158CSiD*il^ VSSSPt) 0 ft)]/ b hVREG 
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HPft+2.0*;uhi:©Bi|fcfl!*ftjB»fl3U mvatzm 
tNCAPS_0UTi5 <£ UNREST J)UT{f C ttio 

T JS4SF*" S o jBMfb £ tlfc NCAPS_0UT£ «t OTREST_OUT{f 

m t a^-r ncaps.out* «t a* nrest_out(§ ^ § upg c -r 

So 7U * 7 - 7D^7 p 180tt, *©Q-ffi*t*»tt 

as*(i-5CAPs (*i2iattt^LTt^v>) £#g£-rsc: 

!K IffllHTtempCHfii:**. 
«at^;ux • t-^Fp*iWPR*6©Tteaip*J:Wrpr 

smmoi^a- Ymmfc&^Ts NCAPs^oure-t §7 u y 

7*- 7D*7l80CDKe*Dy*A*CffliDU ^©« 
ffift^D NREST_0UT{t^{£7 U \y 7* • 7 D 

NREST_0UTOiUJ8l^tQa*ttJ!S#JSO» 

*u *©es, ^^©sgi©^^-^^, dcap 

*PR©»!6ll7:c-XS: H ^f^CDCAPS^&fi^© 

• ^->7Pp43 t fcOTR©§^8mAXx^7 B 

cnt«t-3Tx Ttemp^irfTprsHPH^SBSfe-rSGAPS* 
•t OTCAPSjf ^© ?5 BWi ft JBfltr S . 
CAPS*?g«|U*ff^J± x 7 r ^^;i/ff^-7'D^>y^l62 

**DCAPSM-f£2B£1-£o *fc, 7^*;Wf^7-D-fe 
y*l62tt, a^, GAPSflMJfcfifcU »2ffi^^TREF 
ff-^ftSg^t-So c©£5£> E*fs^g^**;i/i6 

OTtempHPRtt, «tt#IETfeSo «*DCAP*iWCREF ' 
©SttCHLT, 7^*/WI^7*D*y+M62fciU 5^ 
* mm/* 4 ^ @SSl32^ ft ©PLRTYff-^ 4, g{g t S „ 
PLRTYe^ttDCAPS*Jg«OffittftjaEb, EAfs^J&S 

n^ATSC:i:&qJf£T*&So L^Lfc^, PLRTY 

ttTTfBfcWBI-** 8 , SELF CALflretJttf UTgB 
MS*-K*jB»U 3&IE©§WT\ MISSELS 
IMBS182SatT»««^M»8174t5.46kHz©S©« 
©■t*SiiDl**^i:*prtfeT-feS 0 5,46kHz©;£Jf2}£ 
tt, 32kHz©* Dy*ffl^®«|^ (even sub-multi 
pie) S^5kHz©ffl<^Ml«^a£^©T\ 
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fi^^**;H64#Kfc&TfcJE^S a tc«IE$*i 
a^iM1^-K#7 B n^A£ftT^s©T- 

(SELF CAL^-7) , CAPSff ^©##5^* ;i/ffl*;7D-fe 
y*162CJ:oT«H**t4^4:ftfflilfc-r6. 
fiiSft^S^^^;bl64^J:§ff^Vtenip©a»tB^» 

iu s-fx ^w^nTtenptittSHA'refflnftw-r 

#»JS5t§l74fcfc N m^Iic£fflV>T N *^3>7 r >itl87 
*B#|fflTtenp (Sfctt, WTT^tS J: o Cc©«fM 
©-as) tbfcot^iu ifefc, U>7>/*-;i/K 

■T5o'*{Cx «#3>^>1*187±©SE£»«U it 
• =3>^>m90±©mE£\ fifiif 
(■«195fcJ;oT«MiU 0-1. 2*> b©$£B©Vteinp 

(I^tSo 

190^621 UTV^Sa^ «^=?>^>1^187©^7 B b~ 
TREFff-^-^^^^^ (^t, Ts fil6H4 s 7'D^-7A 

^n^>h) , at^»j»si74i± % aa»i88t«»siiTv^ 

i)«^3>^>itl87©7-l/-bSr> «^»gl74rta5 

©vss^\©msi>>^&abTx vregij: Dtfgv^mE^: 

?tl»So TEEF«*©*ttJB©»TWft:, VSS-\© 

-vjtjim® (30.55 u») nA$tu n>^> 
^i87±tf#^nfe«Eu^s=i>7 i >'y-i9ot:te5Si- 

F*lgP©X>r yfSIl:T> ^©7*1/- bfeVREGltlR 

^-rsctJCctOx 3>^>-y-i87^ast-So 

>^>*i87a>3a«ftlKS«©#<rT^ 3>^>itl87 
fcJSirt\ ^©iMa©mEU-<;i/^5>±T^^i!jb, if 

fca«Ei/'<;u#=i>7 !r >'9-i9oc*ssi*ji*. Sfffe* 

m^U^Mi, ^y^l78*«BBtt*nsfc*C, ^> 

3>7 5 >*l00±t:» feii5«Ett; ifBai95tio 
TJifl^ix, E*-b>*ffljBrt©«jKft»t)t-Vteiipfi 
4MAl95ttJt«S178ft^» % +2.0* 
;i/b©VREGlS^l!l1-S, ffiK191 i 192 > 193*&J«S«E 

dMHStioT^ »WB+l.2V#aepJ:*ji5. ifHia 
l95(i2o©M#S#-rs©T% it>r;i///}>— • 

av^v-y-igotfiuanifiB&s^aEiix +o.8v-e* 
So una, ®Ki88h©ig^nfesa^r3>7 r >^i 
87±©+o.6*;i/h • u^c#i6u a^«aiic*ffl 
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V>3i:, 1165. Ug>&fc:?#£ft3. 

2 0©|&#$Sgfi, TREPe^OBttJBtioTStt* 

&Bfc£V>1*:h,fc> <i^©-fe>+fllg§200CD^14i5iU t / 
SfcliAffflfiMItS^^T, RANGE bT s; bt,fco 
T7D^7A Lft fr*U£& ffiS©^fb 5 *CttTt 

emp©#j 5 % ©gfb i: & 3 © T\ #J£© l> - h* £2*1-3 V 
tempted LT> ADC/MUX|I]K142£<fcoTtt^;*ft3 8 
tTf h©ADC*e7> Hi, Oi5<fc.t>-255^3PSgft-j£C 10 

CIffi3lEi3©fc©C, M«©SffiHi3imSffiffl©^ 
#l§!tt£>;flT:fc!), ^{C5lfflbfc6t:^ }- ©CONTROL 9 
-KCltfybffiCioT, tiffed £3^1" 

3. BANGEbrvbftlfcBa^-i-Si:^ ««-$iJ»^174^^ 
^B^-h'hl-SCfct&ti, ^tl(±96~146< L)fj>©T 
REFiSttffi^^ilC^JSti). RANGE K s> h- £ Ot 7*n 

fcCft!), 66-1165 U#©TREFlS«^^;i/^Ht^J5S 
1-3. ^©^;UX*g^H©±!igT-(±s o.6#;i/>©paK 20 
tijai-3qftgtt*sfe?,o 
b*> b&#6, iSi&#®Hi±^3«^c(±^gfc*:S 

mmmit, iSttf§©TRFE#ffiJ$[©|g&}A> e, 1 >? D u> * 
•■!M*;i/W-&30.5$. 'J#;£tt, «^-3>^>-9-187© 
3£«£S^3Cht£f), »tt!B©TBEF£Jfc*£*g& 
±^S"T3. CMfc, *H±, 96~1463. Ufi>©TRFES 

K666~116 5 U#i:U Vtemp«Ee^'ftO~0.6^h 

#Mbb, ^LTfBfSTf 3Ch#T-£3o 7n^5A£ 

h*-T3^i:A s Tg3o 

ffi#©ife#fc^3£E&i&a»£fflfetok:RANGE& 
SSTTSCttx -££fci±ftll7j©$SB£7ny7Ab, 

3. aiEftlEHt***^ 7"ny5A^nfeRANGE{i 
EU^fcfcfc*. <£f5ffl^-K©a^ 
;MMMI**5 s y*A' • 7-K©B0WT-e fe3»£,- iS® 40 

7^*;i/ • 9- r--#200JW±©®-&, |gHt7D^7 
A-T3^SA S $>3. ft#S<j£, i©^B£, 
**;H« • l/^;i/C43V>Tgfta«Jt«J»)^3ii:*qr 
t&T?$>3. 

£ tl 6 © S6 68 i3 V ^ X jIIE^ SEK ffl T- & 3 0 ~ 0 . 6 
tf;i/h&?#3fc»©«7>:3>^>tfl87©gfb$l£, m 
?StIictdt-pTgfc3. ««ITEHP*J:lfastIictiEtt 
Ci8S1-S&«>CSSlSl75SHfiUTx 1165 'J#©«# 
B#Rg©&fc 3 Vt 1 >-9"187±T-0 . 590#;u h ©SEtC^f" 50 
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£©*-KT-i±, RANGE^fi^BtTW^A 
b, SELF CAL{i^40NC7"D^7A-r3„ 
7D-fey+M62&, SELFCAL ONfcffcgbT, =rW 
ffl/t><( v[§B§132i>£&IS£*l332kHz©*Dy£{I-f5- 
£6T-##JU 50%^i-x^ -.it'f ^;U**1-35.46 
kHz©*D>j/ 3. 5*2? ^Wt^ro -try ■fl- 
it, £B$«iIE<g^£TREF{I^£&b, *il£fi«<g 
^SQSf 1 +■ * ;H 64i3 «t «7}fOT§§174© A* Jc TOU" 
3. ^157©jfiififflSHBLT, li6 5Uf*WrtK«E 
0.590#;i/b#f#£ft3 4\ &3Wil25©ADCtHRfBC 

>ii- 3 * x\ ■ m&mmi iczmmt- 3 . 

E7Mi^Vprs©2§i4j£&3. + 2.0#;i/h©& 

iS<bbT, n>7 ; >-y-182i:^186i:©«^C43^ 
T, 0~1.2#;Ur-©Kffl©SEft-tVprs£f#3. 5kHz 
m^fSfctt* 3 > * 1 6 5* J: waiftl 66 fc <fc o T if & 
n3 250Hz<gtSaa7-f ;u^S^tr48i7-f;b^ v 40Hz 
<E8»jI:m;u* r-7-*196£<fctfi8lE:6« 
ifII8il97>!p£>EJ43A#->7-7, • 7-r;i/£ (Butterworth 
filter) , te$v<£3>J : >y-m££ZFiS,irimfrt> 
J5K3HtSiJ©-S250Hzfgail3a7 Mltiot, 

*S^'<tt>*3>7 ; >+M65~167 1 169 ,171, 173, 175 ,182*5 
«fctM86a»6J«?>, «E*JB«ft¥*Sfl3 UT, DCAPS^JfJ 
ae^C^a-^-f •*'f»/HCit«rt-SD.C.«E*3B 

41-3. i E7jtitasi97{±, y-iKtmmhtzEti 

tH1-3fs^^©UJ*tAf 7r1"3. yj)\<*?®m 
Sii&mae-tfcJU Jg2fiSE*ifBai98t:B]Jn**i 

3. E*ig«ai98tt, Jt<S^l70h, MM7D^7i» 

Rlt6Sfc«It)il*Stfflft*y b 7-^18043 J;Vl8l^f)5g 
3. **fS188oa*M^©«S*J;W«E*7-fes/|«- 
tt, 2 -BIT GAIN, 4 -BIT GAIN& 8 If v Y • at"7 
■fe^ bDAC©|§^t iot, »2E*JgBSl98fc*V^T 

f#^n3. 

iVE73^bC«1-3JfS^Ci^«S#i3. ^#ti, <^ 
E1-3fe»{C, *J»*«tW*7-fey h©a«SSfT-5. * 

h©sss5(i, EAtsiaosasfeniiBc-rscfct 

iot, ffifflf 3E*«H#E*H©j8ia*:»ifeaES# 
*3«fc-5fc1-3&»C<&i&gT-fc3. ±KE©J:at:, AD 
C/MUX[SSS142©A/DSgSi6H{i, 1 .2^1/ b ©SEIgH* 
5,©256ffi©7 ; ^^;Uffit:»$nTl^3. UtA'o 

T> «i#g#©jfliE®ffls i5«tr>-,«#A s ii#4rS1-3iS 
KCifcH«1-3JIIII©*SLEC*H-5att*««1-* 
^A s ^3. Ch&OiWtt^ «i&a*9StJKJ«*ft* 
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*#¥F3 1 4 9 9 5 7 



37 

7±u7%$m (DAC) 172£<£oT^;L?>;h.3o DAC172 

-iin-K-fb$tit^^^;i/- 7-KDAC cntrl© 
7n7*7A£ftfc{iKJ«>bT, -T^-n^fi 
tr^-fS. DAC1720±&«tgi4> E^ft^ftADC/MUX 
7*Dy<7142 (0~1.2**;Ub) ©$6KC£*H-5fe» 

•>X5 1 A(*|0^-7-fey b*s roj t^i.T^-D^m 

ttx IH&E*flMISi70fcStto£*u ::f, glE* 
H«»168cOffl*«E5&»&«Pt$lx«. DAC172©£7*o 
^7AqJigS6||(£630niVT*&!3s 570aiV56tV> b 1 , 200mV© 10 

^2E*ti*§gi98©?ijf#issii, ^srD^7?t 

iot, $ 1 0©RAM124t§3tt£*lTO3 4 -BIT GAIN 
fc'ilWBIT GAIN-jt9-K©fiaS7'D^7A-raci: 
Ciot, ^S5RjfgT-feSo 4 -BIT GAIJHg^tt, 

-K^y*«Jt)JftiSCatft*s» r-9-*l8O[*i©t0!5& 

itJSin;*^ h9-7181©SiJ©2-BIT GAINffiSgiCfco 

S198«DJW»ft#JW-r*ii:A«T?S5. jW#0»gtt % 1 20 
X©tg7>f©5X~20X^e> N 2X©tfT>f©10X~40X, 4X© 

ti^T-©2ox~8ox$-r-^M°ifgT-fei.c mmmszv 

2> 2 —BIT GAIWJ»{i^C«fcoT&;t;*ft3. 
S lE*ti*iS197tt, Ttemp©Ttempj3<tOTprs©Sl 

ft&WBi^Wfens. »2E*;tilg|£198f±, *7 
■fe f h*AV«»o»^eDH»i: UT, !S 1 «Efi^ft 
tfgbfr-oSte-f £©T% *H±. Tprs©Ttemp:fc,fctfT 
prs©fflt^1-2.its IP*^ Tprs©^*— tM • It-f ^ 30 
;HCJ(Sarfft. % 2flMiSlB8©flMi»170*»6oa*<B 
^■tt> 5£tril86j3J;lF3>7 I >-9-182A^J5Ei.HtSiJ©f£ 
^31^7^ ;V^StEP*0^n^ ift5kHz©#gf,gJS«$tfflg| 

s -r s £t 43 <t * tz ii fe e. «> s 7 -r x § 

7-f ;i/^5)iabT^e>nfeff-f-(±s E^f-^Vprs 
hbt\ ilifflf^^WJW-f * >7 - @S§132K:ffl 
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*0©;£i£T% ADC/MUX[lS§l42C:fc^Tx^*;Wb;*tu 
T^^^MbVprs^iOTterapx-^ffi^^-rSo 7^ 
*;Ufb*ftfcVprs43£tmenpy-*ffltt, M7130ft& 
DTV^ 7P3>ta-^[l]Sgll4tEpjtlD^n> RAM/ROM 

^i28rt©&£$;ftfcus;;**rtci311;**xs. 
JWbVtemp^-^fitt. ^Sro^vCioTaiBta 
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